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There is much epidemiological evidence to suggest an inverse association of whole grain consumption with the risk of many non-
communicable diseases. The risk of cardiovascular disease, type 2 diabetes, obesity and some cancers has been shown to be reduced in
higher consumers against low or non-consumers of whole grain(1,2,3). We have previously shown that whole grain intake in the
National Diet and Nutrition Survey (NDNS) 2008–2011 population is low, with 18% of adults and 15% of children/teenagers con-
suming no whole grain(4). It is important to understand whether the health beneﬁts associated with intake of whole grains are still
present at low levels of consumption. The aim of this study was to investigate the association of daily whole grain intake with intakes
of other foods and nutrients, and markers of health (anthropometric and blood measures) in the NDNS 2008–2011 population.
The NDNS is a representative dietary survey of households in the UK. Four-day diet diaries were completed by 3073 individuals
between 2008 and 2011, along with the collection of anthropometric measures (height, weight, waist/hip ratio and body mass index
(BMI)), blood pressure and blood samples. Daily whole grain intake was calculated for each individual, considering foods with any
whole grain content, on a dry matter basis. Whole grain intake was also categorised by number of servings, with one serving classiﬁed
as 16 g of whole grain, according to the US deﬁnition(5).
Over half (57%) of and children/teenagers (1·5–18 years) and 44% of adults (19+ years) did not consume one serving of whole grain
per day. Around a quarter of adults (24%) and children/teenagers (26%) consumed one serving of whole grain per day. Signiﬁcant
trends across increasing whole grain servings (0, 1, 2, 3 or more) were seen with decreasing C-reactive protein concentrations in adults,
decreasing white blood cell count in both adults and children/teenagers and decreasing weight and BMI in children/teenagers. No
signiﬁcant trends were seen with the other blood measures (blood pressure, cholesterol (total, HDH, LDL), triglycerides, creatinine
and haemoglobin) and anthropometric measures in adults.
Increased intakes of whole grain was correlated with increasing intakes of milk, yogurt, bread, ready to eat cereal and fruit and
vegetable intake. Signiﬁcantly higher mean intakes of ﬁbre, iron, calcium, potassium, phosphorus, magnesium, thiamin and riboﬂavin
were seen in both adult and child/teenager whole grain consumers compared with non-consumers.
In this population increased whole grain intake was positively associated with white blood cell count, C-reactive protein (in adults
only) and anthropometric measures (in children and teenagers only), but not with other markers of health. Whole grain intake was
generally low, with over 80% of adults, teenagers and children not consuming the minimum US recommendation (48 g or 3 servings a
day), which may explain the small variation across other markers of health. The nutrient intakes of wholegrain consumers compared
with the non-consumers were closer to dietary reference values, particularly for ﬁbre intake, suggesting that increasing whole grain
intake is associated with improved diet quality.
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